PS: Polystyrene.
PCs: Photonic crystals.
GQDs: Graphene Quantum Dots.
GQDs-x : The synthesized graphene quantum dots which reacted for x hours, x was the hydrothermal reaction time. ( For example, 3 hours, 5 hours, and 7 hours of hydrothermal pyrolysis of GQDs would be referred to as GQDs-3, GQDs-5 and GQDs-7, respectively.) PS/GQDs: PS photonic crystals with GQDs.
PS/GQDs-x : the PS photonic crystals with GQDs which underwent x hours hydrothermal reaction. ( For example, 3 hours, 5 hours, and 7 hours of hydrothermal pyrolysis of GQDs with PS photonic crystals would be referred to as PS/GQDs-3, PS/GQDs-5 and PS/GQDs-7, respectively.)
Morphology and characterization of graphene quantum dots (GQDs)

Atomic Force Microscopy (AFM) image of GQDs
Fig. S1. AFM image of graphene quantum dots (7 hours of hydrothermal reaction).
The physical morphology of GQDs which synthesized of 7 hydrothermal hours at 200 °C oven was studied through Bruker Dimension Icon AFM, as shown in Fig. S1 . The average size of GQDs was 12.1 nm. The average size of GQDs-3, GQDs-5, GQDs-7 achieved from TEM was 12.3 nm, 12.8 nm and 12.0 nm, all GQDs were narrowly size distributed. In Table S1 , the peak intensities of C-C and C=O of GQDs were acquired from Fig. 2b and C-C/C=O ratios were calculated. The binding energy of C-C was 284.8 eV and of which C=O was 288.6 eV.
Transmission Electron Microscope (TEM) image of GQDs
X-ray photoelectron spectroscopy (XPS) of GQDs
3. Normalized reflectance peak intensity of enhanced PS/GQDs photonic GQDs-5 and GQDs-7 were at the same 1 wt% concentration). Four kinds of PS nanoparticles were also studied through dynamic light scattering (DLS) size measurements, as shown in Fig. S6 . The DLS data matched average size achieved from SEM.
6. Reflectance calculation of enhanced polystyrene photonic crystals through Bragg's Law. The reflectance wavelength λ of PS/GQDs enhanced crystals was calculated by Bragg's Law, as shown in Table S2 . The effective refractive index n effective and calculated reflectance λ could be achieved by Equation 1 and 2 below. Table S2 . And the last row of Table S2 is the λ tested through UV-vis spectrofluorometer, which is acquired from reflectance spectra of PS/GQDs thin film in Fig. 5b . The calculated peaks closely matched with experimental test wavelengths. Four groups of zeta potential of PS, GQDs and PS/GQDs were tested and as shown in Table   S3 . From Table S3 , zeta potential of pure PS nanoparticle is negative (Group 1), and zeta potential of GQDs is positive (Group 3). The PS/GQDs composites all have a negative zeta potential (Group 2 and Group4).
Raman spectroscopy of GQDs
Fig. S8. Raman spectroscopy for various GQDs.
Fig. S8
shows the Raman spectra of GQDs-3, GQDs-5 and GQDs-7. G band at around 1580
